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[Claim 1] An ink composition comprising at least one dye selected 
from water-soluble dyes represented by the following general 
formulas (1) to (3) and at least one water-soluble organic 
solvent : 

General Formula (1) 
[Formula 1] 

R 1 N = N — R 4 

K 

N - N ^NHR 8 

If 

(In general formula (1) R 1 , R 2 , and R 3 each independently 
represent a hydrogen atom, a halogen atom, a cyano group, an 
alkyl group, a cycloalkyl group, an aralkyl group, an aryl group, 
an alkylthio group, an arylthio group, or an ionic hydrophilic 
group. R 4 represents a heterocyclic group which is selected 
from the following heterocyclic groups of Group 1 and may be 
substituted. However, the water-soluble dyes represented by 
general formula (1) have at least one ionic hydrophilic group 
in molecules . ) 



Heterocyclic Groups of Group 1 
[Formula 2] 



N-i N -ru M 






-O -a .-CO 




Mark * indicates a connecting site. 
General Formula (2) 
[Formula 3] 



R s N=N — R B 



I > 

(In general formula (2) R 5 represents a hydrogen atom, a cyano 
group, an alkyl group, a cycloalkyl group, an aralkyl group, 
an aryl group, an alkylthio group, an arylthio group, or an 
ionic hydrophilic group. Z a represents -N=, -NH-, or -C(R 1:L )=. 
Z b and Z c each independently represent -N= or -C (R 11 ) =. Herein, 
R 11 represents a hydrogen atom or a non-metallic substituent 
group. R 6 represents a heterocyclic group which is selected 
from the following heterocyclic groups of Group 2 and may be 
substituted. However, the water-soluble dyes represented by 



general formula (2) have at least one ionic hydrophilic group 
in molecules . ) 

Heterocyclic Groups of Group 2 
[Formula 4] 

N^* N-m ISI^ N 

S' N N N 
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s- 

Mark * indicates a connecting site. 
General Formula (3) 
[Formula 5] 

R 7 

cAn^oh 

ie 

(In general formula (3) R 7 and R 9 each independently represent 
a hydrogen atom, a cyano group, an alkyl group, a cycloalkyl 
group, an aralkyl group, an aryl group, an alkylthio group, 
an arylthio group, or an ionic hydrophilic group. R 8 represents 
a hydrogen atom, a halogen atom, an alkyl group, an alkoxy group, 



an aryl group, an aryloxy group, a cyano group, a acylamino 
group, a sulf onylamino group, an alkoxycarbonylamino group, 
an ureido group, an alkylthio group, an arylthio group, an 
alkoxycarbonyl group, a carbamoyl group, a sulfamoyl group, 
a sulfonyl group, an acyl group, an alkylamino group, an 
arylamino group, a hydroxy group, or an ionic hydrophilic group . 
R 10 represents a heterocyclic group which is selected from the 
following heterocyclic groups of Group 3 and may be substituted. 
However, the water-soluble dyes represented by general formula 
(3) have at least one ionic hydrophilic group in molecules.) 
Heterocyclic Groups of Group 3 
[Formula 6] 




H 2 N 



Mark * indicates a connecting site. 
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(2)1^2 003-4 1 1 6 2 (P 2003-41 162 A) 
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* <— #3t (1) R\ R 2 *3J;^R 3 (±, 
•V^dT/^I, Xt/MtvUS, 7!)- vug, T/U* 

iXTV*Tfc«tl^*ai*fc*-r-. {fiU -JlSS: (1) T- 
*$tv-5*^tt^Jis|-fi^4'{^^< £ b 1 o<o^^->- 

«9?i§tS<£>?¥ 1 
10 Hfc 2] 



N- 







N 



(2 



N=N — R 



(— JR* (2) <K R 5 f±, *iffJ!SC^, yjyg, TVu 

S> r/i^/u^s, ry^ufts, SfcHora-vtt 



C (R 11 ) =^r^i- 0 Z b*5j;0*Z c #*iffifi:L 

&&m-t 0 mu — f&i*: (i) t?*s*t-5**ttftw 

So ) 

Ut4] 



N 



3 




^ N 



S 



N- 



-o 



(3)^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
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N 




NH 



-tt5£ (3) 
Ut 5] 



R 7 



J II 
Cr^N^OH 



(— «5£ (3) <K R 7 *5j:c>'R^i, #4rjfi4tt, tK 

£fctt>f ^-vtt«*tt»Sr*i- e R s te, *3SJ@C 30 [ft; 6] 
T\ ^oy^Bt, T/U^yu^, T/^=»=^*>S. 



^KKS, TA^A^^S. 7D- yU^^-S. 7/^ 

^/l^ — /US, 7y/uS, T/u^vUT ^ ./ X. 7li 

3rit1- 0 R 10 J±, TI5«^S<0»3^^»im5Bm 
SixT^-Ct J;v^«*HtKSr*-r- 0 <&u — #5£ (3) 
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N 
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— Sxit ( I ) : R 7 0 (R s O) „H 

(i) R 7 temmmi~~4<DT/i'*^m. r s » 

KJtLT 1~7 Ogl%t{>5; tSr^mir-r^lS*!! 

[0 0 0 1 ] 
[0 0 0 2] 

h^y v*— *s*7-f ^s:»tT?*<^ia-ett, 
-y^s^s* hia^feiwf^, t°x/i^-(a «9/±^^ 

zKtt-Yv^, m^>?. JfeSt^tBtt -TV 

^^t^nSo r^bo^>-^co9^, sag. 

[0 0 0 3] rftb^ >>9*szc.y htSMRM v^KJB 
-f>^tU-C^»#tt«=ffixT^«Ci:, ***** 



(4)tfH?2 0 0 3 - 4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
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[0 0 0 4] mH*9*J*y h«iLT**4JMH> 

T?&5 0 ^7->fyfs/^^ (C. I. ) #^Sft*S 

tttJIibi^ #i¥2-2 l 2 
5 6 6^ffl(r«, feffi i:*I$tt^SiSr gift £ Lfc 

H*S*4o ffl¥4 - 2 2 7 1 4 flS 

[0 0 0 5] Se*^^^^*^ MEfiyH-Y 

^^^?l4W^5p2- 2 9 0 7 CO £ 5l-ffiiH?ffl£ b 
T^y 3— /u^— r/i'SrffiV^t). #^¥2-3 8 3 7 

[0006] b#>u ffi*<os«-ett-< ^?<Dm^tt-t 

[0 0 0 7] 

ftStt*5<tVIB^etW5fefttt*i«<, fete, KftttttJ: 

[0 0 0 8] 

feoT, »«!»*STIE— (1) - (3) -e*S4xS 
-fl^ (l) 

[0 0 0 9] 
[ft 7] 
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NHR 3 
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U — (1) t?***ta*»tt»S»H:^«fK*3S: 

ismjiaop 1 

I 0 0 1 1 ] 



'1 



N 



-o 
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-CO 
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[0012] 
[0013] 
Ut9] 



(2) 



N=N — R 



[0 0 14] (—^(2) R s i4. -> 
T/E TATA'S. •>^B7/i'4f*I > 7?;l-^ 



30 



fctt^ja-JH&BMcttSSrai-. Zali, -N = , -NH 
-, Sfcfi-C (R 11 ) = &iH\ Z btsXXIZ c II. 
#*12LT 1 -N = Sfcii-C (R 11 ) = £*i- 0 r. 
r.t?, R 1 ^***^*^!*^*!!****-*-. R 6 

J:t***«SSr*i-. ffiU — ftfcS: (1) T:-*$^-57X 

SSr#-r^„ ) 
«*8R£<©» 2 
[0 0 15] 

tiki o] 



(6)#BS 2003-41 162 (P 2 0 0 3-4 1 1 6 2 A) 
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V 

H 2 N 



NH 



[0 0 16] -tSA (3) 7!)-^ T y-yU^-dr->S. T 

[0 0 17] 20 ->/UT$yS> ^^*=^7 5/ S, T/U=idr->J&yUjK 

— jR* (3) -e*$tL***tt5feWtt, »T-«ffc*ft< 
[0 0 18] <— (3) «f, R 7 *iJ;tKR 9 (±. £ fe l o<7M * vttjft;M4S«:*r*--5. ) 

MaELT. '>7yl, TA-3r/l^ ->i?nT S*S1©#3 

,Udf-,l^, 77^*S, 7D-/1-S, TyPdr/U^^- 30 [0 0 19] 

7!)-/^taE. ^fctt-f 3j-vttjH**ta;**-t-o [ft 12] 

S' N S"^ N N 
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H 2 N 
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[0 0 2 0] 2 . *»tt*«»W#TE— «3S ( I ) -e 

— ( I ) : R 7 0 (R s O) „H 
(it (I) 4\ R 7 (^itl-4(7)T/u^uS, R 8 te 

4. »ffiStt«ISr**i-5rtSr»«i:-rs±8El'-3 
[0 0 2 1 ] 

icii^^-t-^> 0 ^mm<D-f -tie— 
*< tfciimta. ±e— «sc (i) - (3) -e 

(1) - (3) T-*Sft*Sfe»<fc*-Cfc % ^{-^mn- 
C.i+tt, KIR*-** h/K?)t 0 -^^'>f^/W^ 

<T> X m a x (nm) <£>@i3teS I /l™*^ lmax + 7 

0 (nm) <D*A%& \ X max ^ 0 t(Oit (I X BO x+7o/ I 

0. 2HTt*5^xp^ftW»St 

[0 0 2 2] — «?5£ (1) - (3) 4\ R\ R 2 % 

r 3 , r s . r\ ^j;^R 9 fi x #^teu, ?kmm 

R\ R 2 , R 3 X R 5 , R 7 , 4oJ:t>'R 9 ^^^T/u^yuS 40 

1 — 1 2(OT/u*^aE*Siff4L^o B**0«C»i, fc: 

Wtctt, 7<^yK ^^/u, y^/i^ 4 y tf/K t- 

^yK h!i7/Utn^f/U, 3-7wU^7°Dt°;K fcj: 
CM -^/u^^^^s^"* jx5» 
[0 0 2 3] R\ R 2 , R 3 , R r \ R \ ^J;{>'R^$ 50 



30 



(7)^^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
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^y^^*ix5o R\ R 2 . R 3 , R<\ R 7 , ^oJ:^R s 

t ttfi, j^^J^^gc^ 7 — 1 2co7 7^/uS^ 
^/u^ryu^co^^^, 'OvvK jo J: XI 2 - 7 ^^/V 
[0 0 2 4] R\ R 2 > R 3 > R 5 X R\ fcit/R 9 ^ 

IST-W 7 ~ 1 2 (^)7 y -/US^J^ t V \ ffi&S<D 
OTl-te, T/V^yuS, 7yU3*yS, T 

^r^>7^^vu x o — y* n n -yu x 4oJ:t>*m— (3 — 
[0 0 2 5] R\ R 2 , R 3 , R 5 , R 7 , *5j:tJ?R 9 ^ 
*5±W«B*^>r/u*yu^*at^**4x5 0 T/i^yi^ 

ft^ixSo R\ R 2 . R 3 , R s . R 7 , 4oJ:u<R 9 

^i:{>'if ^7 y -yuftl^-^f 
^f^ilttt, ^^^^6-1 2^Ty-yu-^ 
*at**#*bi\ BUUt^flH-tt, 7/^/^S, *3J:t5 

[0 0 2 6] R\ R 2 . R 3 , R s x R\ ^oXXIR 9 ^ 
^>i^/l-S^J:U r 4^T^^^r>^^^^ixa o /^^=>T- 

it, t^u y#K^ thy^^ty, #y 

[0 0 2 7] — (3) R s fL tK*^^-, 

Tyu^yuS, 7/Un^yl, 7!i-/u^, T 
y— yU-^-^iyS, y7/S, Tyyur^/I, ^yU^^ 
^7^/S, 7/^^y*^^75yi, [/KK 
TyU^r/U^^-S, T V — /U^^S, 7/^^yy&/U 
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[0 0 2 8] R 8 ^t/>Dyyg^tlTll, 7y| 
fi*^T/i^/u*tfs*SiT,5 0 r/u*/u36tt, «#JWT- 

S^JiCf^, y^/K ^5vK ^y/ntVK 10 

yzc^vi^ M7^tD^/K 3 — ^/utf^n tVu-jo 
[0 0 2 9] R^^tTy^^ylCfj:^ BJ&S£r^T 

/V3^'>Sj}ijfSl^ 0 filfcS<£>0yK:tt, fc Kn^->yu 
^CTt-fi, y h^>\ jxh^> x ^y7°P«y, ^ h 

^■^n^) 0 7 5-;i/iiltli 

TVu^*^*, ^d^W-?-, t/^/ut^ yK. 

-^PD7x^J;{;m- (S-^/^/PtVUT^: 
[0 0 3 0] R 8 ^t7y-;^^Sl:(t EJ&S 30 

^x^o t y — j^*^m<r>m\^\-±. 7i;*->, P -y 

^'>7i/ ^v^J^o -y h^ry7x/ary^tt 
*x&o R 8 ^t7^7^/l{:(j;, BJftSSr*rt-5 
7W$ /36*3±t/«i«lftOT^T^ 
So 7y/U7^/Si:tT(j;, »W2-12^ 
7y/U7^/S^SU> 0 BftS^W-tt, 40 
a*ttS^$*ixSo 7y^7^;I^](;(j: N Tir h 
T S F\ /Dfc 8 ty7; K v ^7X7 ^ K*3«fc(/3, 5 
-y^^KyX7; K^^SllSo 

[0 0 3 1 ] R 8 ^^i"^yu^xi/UT^ /**Ztt, Btfe 

^7^; /Sj&S**ft£ 0 7/^^/1,7; Ltd 
St*«-=F-*J&s 2 — 1 2 co^/u^^/UT ^ /mt>m^ L 
t\ X/UTft — ^T^ yS^W-tt, y ^/U^/UTh^/UT 
^ / > fcWxf;^;^^^? * 7 //^iil5 0 R s 



^2 0 0 3-4 1 1 6 2 (P 2 0 0 3 -4 1 1 6 2 A) 
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ta7^n^y^ / ufc / i /7 .; /&fcJ;ZJMB&<07Vl' 

^7^7StUlt MW2-12^ 
n^yj;/^-yU7;;i^^ LV\, B*«OW^tt 

So 

[0 0 3 2] R 8 ^t^^KSil(l IM^tt 
i"( b*mt Ltli, &3WS^Sa* 1 1 2cDy*u-f 

>f K, 3, 3-^y^/UryU-T K*5j:Of3-7x^r> 

SSr^t^7/u^/u^^S^i;t;Mf^7yu^;^t 
S^^^ixSo 7/u^/i/ftS(!: j^mm^^t* 
1-1 2^T/U*^*»355flFftLl\ fi»»<?5«|ctt 

[0 0 3 3] R 8 ^it7 D—^^-mizi^ IM?r 
tt^7!) — yu^-*a*3 J:(/ifI^7 y — vu^^Kas 
^£*iS 0 Ty^/u^S^ LTte, 6-- 

i 2 cor y — /u^mam^ B*as<^w^tt, r 

£tlS c R 8 ^St7;^^y^^n / | / g {: {j : ^ 
S^tt57/U^^y^/I/^x;l,£^ «fctWKfiifc<Z)TA' 

Stttft, j^Sfig^y-fBto 5 2 — 1 2cOT/i/3dri/7t7yi^^ 

[0 0 3 4] R 8 ^^-r^y^<-e-ryuS(^{i, fftl?; 
W"t~S # /uy^^-Y J: Xfteft&<o /i^y<^e-f 
^■^HSo B**^«fcttT/w^/uaE3iS#*na 0 7^yu 
y^^e>f yu^copiJSc(4, y ^^io /u/<^e^{ su^is X Zfi? * 

(2-t KP^yxfyU) 7.^7 7^^^! 
[0 0 3 5] R 8 ^^-^^/U^^/^^^(l^^, 

B*^r*>/u**s^sn*o 7^uiHtii, gjsi/s 

^%cfc 1 — 1 2 0 7y/uS^^L^ e Ei&SGOWzte 
[0 0 3 6] R 8 /^3Ei-T/u^/u-r ^ yg£^fi > 
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Sl^6<Z>Tyu=*/UTS/&##£bt\, 0»*<^«^ 

y — /ur^ sm<Dmt lthu r~y /*3j;t>*2-^cz 

[0 0 3 7] R s ^^i"^^^ttli7KttS^^, Xyu^ 



(9)^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
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[0 0 3 8] — (2) <K Zall -N = % -NH 
*fci±-C (R 11 ) = £StU ZbioiO'ZcIt 
#*»4LT, -N = ^7t^-C (R 11 ) = £*U R 

&mWf&&k LTIJ, v-T/S, ->^n7;i/*/uS, T 
10 yyl^yi-S, 7!I^S, T/U^r/U^^S, T y — yu^ 

b^«t>n*-C*>S 0 -JRS: (2) l:tiii52o©5 
[0 0 3 9] 

[ft: l 3 ] 



N NH 

ll-/ 
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N NH 



N NH 



[0 0 4 0] — «5£ (1) f\ R 4 ^1S^m*cOl¥ 1 />> 
K^bTfi. ^^tt^KttS, MWl-12 

(or/u^r/us, 7y-/ui, r^^/u^fc^ry — 

^>7^ys, #yu^^e-r /us, ^ocfcu^r >/ut^ / 
Tvu^/u&fcJztfT y — biz 
B«*«r*b-0*-Cb«fct\, » 1 ^-flgfjtgta^-c 
b. 1, 2, 4-f7^7/-/K 1, 3, 4-f7v 30 

[oo4i] — (2) * % R 6 n, 2 

^C>»in^«»Six-C^-Ct>J:^«g||||ia6Sr*-r' 0 s 
2<Z)T/u=fr/u£ % TV—si-m. TyU*yU*fcfiTy — /u 
^yU*>-T^ «fc0«7 ->/U7 ^ J 

b> 1, 2, 4-f7y7/^K 1. 3, 4-f7y" 40 

[0 0 4 2] — «5t (3) R 10 ^, «^SC0I¥3 

^featfjx*v^i*n^B*s*tT^Tb«t^ii*»* 

!S!c^ 1 - 1 2 COT^^r/US, 7y-/US, T/U^r/U^7t 

T>/UTS 7-/u^^3£iyj:^T y — /u 

K*f±* 6iwffHft3S**LT^Tb «fct\ W 3^*1-19 50 



^fgS^f-eb. 1, 2, 4-^7^7/^K 1, 
3, 4 - ^7^7/ — 7K -T^^y— yU N /<y/fr/ 
— vufc •fcO^^^IJ-y'— * bl\ 
[0 0 4 3] — (1) - (3) -e*StL57K*ttlfe 

tf« — fe£ (1) ~ (3) R\ R 2 , R 3 x R 5 N 

R\ R e &£ZJR*fr^ *>&m7k&MX&%7m&%k 

m-(om. — (l) — (3) r 1 — r 11 ^^ 
i-^^tfeKTKttSSrBifeSfc br^ri-57K*i4Sfe^s 

7^yu^>S/yuX s ^7^/1, fcJ:0 ? 4a7^^')i. 
^tix^ 0 tTt, ^/t-^S*?J:0 !j ^yu^>->/PS7) s 
»*b<, ^^*a6*s^w#4bv\ 7K^tt^3fs|- 

*S:Mt5^ty(O0iJl:|j:, Tyu^; y -^Jg-f ^-^ 

(M, thy ^yr7^-fpf» r^^nr/ 

[0 0 4 4] «Tl:-«S (1) T*Sti4*»ttft» 
co^^0ij (1-1-1-16) , (2) T-j^^tb 

**»ttifc»cOJH*0!l (2-1-2-20) , ftiV- 
(3) (3-1-3 

-i2)) fcnw-as, **w«3fflv*&*taft»ttT(Eco 
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Utl 5] 



(11)^2 0 0 3-4 1 1 6 2 (P 2 0 0 3 -4 1 1 6 2 A) 
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i 3 H e 30 3 h4a 
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i 2 H 4 S03Ma 
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"SO a Ma 

H 3 CN=N- 

i 2 H 4 S02NH— 

SOjNa 
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Hfcl 6] 



(13)^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
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(16)^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 




lit 2 1] 



(17)^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
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2 - 1 1 



2-12 tOOH 



2 — 1 3 



2-1 4 
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N NH 
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[0 0 5 3] UK2 2] 



(18)JM2 0 0 3-4 1 

33 

2-15 2-16 




[0 0 5 5] 
[ft 2 4 ] 



(19)^2 0 0 3-4 1 1 6 2 ( P 2 0 0 3 - 4 1 1 6 2 A) 
35 36 
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lit 2 5] 



(20)^2 0 0 3-4 1 1 6 2 (P 2 0 0 3-4 1 1 6 2 A) 
37 38 

3-9 NaOaS 



C2H 4 COOH 




SOgK 



3-12 



NC CH 3 



a A N A OH 

i 2 H 4 CONH— \/ 

N S0 3 K 



[0 0 5 8] -JK* (1) - (3) -e**ixa**ttlfe 

J: o £ £ 5 Q RAttttftttttWH 2 

0 0 1 — 1 5 6 1 4*WJRB*^|E«$*tTl^**feSrffl 

[0059] ^mmcD^^^m^i o omatu, 

— j»* (1) - (3) -e**lx6**ttft«- (BT, ¥ 
4:fcl*5) £0. 2H*Jfl5^± 2 OKSgBW 

[0060] ^fxp^Hm wtiWy/yy 
is, fc°7/D^ try k>sl wmfistt^^uvft 

£t&3S£Wi-5T y -/i/t t< te^f 1 y /ur;/jfe2W ; W 



^^ftyt-footfccfc^L, tly^^, 4|7y 
[0 0 6 1 ] L-TIl, Waitf* y/!) > 



Wi:Lt7xy-;ug > t7 
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*«#k 0O;ttf-J-;7 h*y>\ ry^^yyjyh 

[0 0 6 2] ^T^iLTtt, MAtf^KT—y 
^ftjsK ^yK7x/^^j:3^7y^fy^ 

y :7aixvuy *>-|fci|sh ^v^^ft^J; 5ft*^sR 
=-<?j*%*m- ; 7*ni/r=yjfew ; t> h^y 

h—^m. 7^ !) y«S:ttS7 y -/ut l< tt^f y 

tT»ty7y^Mt5t)COt^ott6<, ^(7)4§ 

A^i9*ii^ftyTfcottJ:^l, t°yy^ 
r>A. 4S7^^<>A!|(Dj;5iti(?)^ft^fc 

[0 0 6 3] 4««©>f ^^*ME*^*5V^Ttt« 

BSih3Wfc5VM4S3Sfl£aia4: LT»<— «* (I) "C* 30 

— «S ( I ) : R 7 0 (R s O) n H 
(5fc (I) <t\ R 7 ttj^**l -4 CDT/U^r/uS, R s {2 

1~o ) 

[0 0 6 4] — ( i ) xm£fL%it&m±7kMttim 

^-f 1 i^v^y ^-^y y f/ux^- fyu, h y u-v 40 
yy y =1 — /u^-y y^/ujc— tvK t°u^^y =a — 

/L"=ey y ^vujh— ^Dfuy^yn-zKyx 

?VU;c— rvl^ h y t°U>^y yU^e/ y 5^1^ 

^y^'f/i/x-r/u^ v^^u-v^y xi — /^y 

T^utf'fcFS L< , h y ^^u^^y 3-/Kyyf 

[0 0 6 5] -«5* ( I ) -?«3ft&*»{±*tt»tt 

£L<, ] 0-6 0Sfi%$t$t5^J:9SfSL 50 
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[0 0 6 6] *¥£W<D^>?mj&m*, *tt«t**^«r 
3E<Q»fe#h <WfcJSCTMIE-|*3t (I) -C*$H5 

[0 0 6 7] ( I ) "C«$tL5**tt*«*»iet 

SSO^>0!liwtt, T/Uxi' — (0!|;fcJi. y^y— yK jq^ 
y — yK /p/V^/K ^y/D/V-;K zf$; — 
yK <4 y y — yK sec— yK t— y^y 

'K ^y^7^3-;W s ^ffiT/uxi— (f^ijx. 
tf, ^^uv'/zy a— yi^ s^n^-ui^y =2— yi^ ^y 

xf i/y^y3-;K ztf y J^U^y xi*-yK ^ut:° 

uv^yxi— /u, y/Dtvy^yn^/K ^y/pf 

i/>^yn-/K 7^i/y^y 

/K -o-^ y^t- yK ^y-ty^, ^fyhyt- 

yK xi-yU) % ^ y -yU 

T^>\ v/*x^y-/u7^y, hyx^y^7^y x 
N — y ^yU^/rcTy y — yUT ^ >\ N-xf/Uyx^ y — 

^7^y, ^e/i/^y^, N — ^^yi^eyi'/t; y 
>^r^^^ x i^xf uyhyr^ s ^y^^^ 
^7;y, y ^ >\ f h^yf^otv 

V\ N, N — v?y ^yU^yUissT^ F\ N, N— *J * 

2-t°ny K^, N-yf;u-2-t D py K>\ N 
-ex/u-2-fDy 2-w/y Ky, 1, 
3-y'y^-2-^^Vy^yy, Tirhxihy 
yu, Tirh» ^ai^fbtt-So **5, m&*a*dtt# 

[0068] ±jE*«fpi4*ai*«itt, is?mi&mz 

»Lt, #4L<»0. Ht%W5 0»i%)^T, 
«t «9 *f * L < tt 1 5 0 K*%KT^I5H^ffl 

[0 0 6 9] ^W^^^iB^fcttSr^V^^xs/ hIS 
^S:ttJ-J:9fi<«as**fcftOSaflBii»iK K^jR 

*^-hm^<Dmmi&m&mm.Lxm&&m-t% 

[0 0 7 0] #»WC«fflStt*«il«SJtJHi: ITU 

7u v isjc?- u>^y xi— yu^ tK y xf uy^y =1 — /u s 
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1, 3-/p/^^t-yK 1, 2, 

/k rtf L/y^y=i-/i/^f^ y^y-try^, k 

^/V) — /U^(D^^TJU=i —/UCOi&B.T/U Je/l/X- 

2-fcfny K^, N-^ ^/u— 2 - t°n y K 
>\ 1, 3-v^fvU~2 — f^/yv>Vy % N-^r. 

[0 0 7 1 ] *3SW^tt^S^5»aiEJi»Ji: lt(ix 

^y/p/vV-zK -y^y— /k ^ (hy) 

^^u>^y yu^e y ^f/Ux-f/l', 1, 2— 
-y*>-v^^— yu^coTyu^— /MK^v *> y h y ^ 

■u 0 7 2] **WTiBlfc^(ft#ttS:|pi±$-a:4^:»^ 
ttffl$*l«**M»KlR3Wt LTfi^MBgS 8-1856 
7 7 ^fg. (1)6 1 - 1 9 0 5 3 7 ^&$g, 2 - 

7 8 2 #<&$R, 1^15- 1 9 7 0 7 5 (r! 9 - 3 4 

o 5 7-s-^*«E(riE*$n^>'y r h VTy-ju^it^ 

#MBg4 6-2 7 8 #l»¥5- 1 9 4 4 

8 3 *S4*fFgl3 2 1 4 4 6 3 4§-«K|B«i$*l 
1f<ls*S7=.S 4t^flg4 8-30492-51- 

156-21 141 -S-^a, #fPI^ 10-881 

2 9 8 5 0 3 -S^«, [5)8-5 3 4 2 7 PI 8 - 

2 3 9 3 6 8 -g-^fB, 1*110-182621 *^$R, # 

S¥8-5 0129 i#^*»(ciE«iSixfc hyr^y 

V U— -f^^ n — is^ — N o. 2 4 2 3 
9^-tCfE«t$^^^fe J ^^^/U-<^^ > ^yXt^rt 

[0 0 7 3] *«P^T*SIftO{S#ttS:|6]±$-li:5/c:«>iz 
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fiy-y-— ^ 7^*^ ct -V" — N o . 1 764 3<DMVI 
I^Ii^Lj^ 0No. 15162, pONo. 18 
7 16C06 5 0I£1, ^No. 3 6 54 4^527 
Ms IrINo. 3 0 7 1 0 5(^8 7 21, ^No. 151 

6 2\z$\mt$ titiftmzmffi ts Ht^it^^mm^B 6 2 

10 - 2 1 5 2 7 2 71-1 3 7H*rSS*Six 

[0 0 7 4] ^M^ftffl^ttSKaffiltbrttT'fc K 

Dft8tNyi?A, $If»thyr>^ thy^^t° 

y i/ls^^-ls— 1 — ^-^r-> K, p - t Ko^i/^IfK 
ir^/io^^/i^ i, 2-^yX^yf7/yy-3- 

0. 0 2-5. 0 0Bt%«fflt5O*ffSt^ o « % 
fc, KflMfli: Lt(t, tflaifi, MttSBKtt!|[ % ^Urmm 

thy ^A, ft^y a-yUKT^y, ^y^Df 

/ury^^^A^ h^-r K HflBK^v^^y * y h — 

/K y'y^n^^yyury^^^isxh7^ Ky/ 

0. 0 2-5. 00Si%^ft^^S^tl\ 
[0 0 7 5] $b^*«W^*5V^T, BMMftfiFte^ffi 
Jt«tt*»fit5IWT^y^»sE^tt«S:fflV^ 

-t^m^o ^fth<Dnm^\i^x\±mmw-2. o o o 

3ft^»ft(Ol»»4tW 0 . 0 5 30f 

[0 0 7 6] *«Wl:ttffl * ft5 p H«Iffltt % pHl 
fin, ^m^^tt{^^^O^T^mfw^ffli-5#^T* 

pH^4. 5J^±io. 0KTt*aJ:5^JSiS*p-t- 
5WSL<» pHrtS6«±10. 0KTt45J;5 

otlttm ««»»*s*»f fetus. tftlS^l 
T(ih!i^^y-^7^y, y'x^y-/i/7^>^ n — 

BOTRSMfc* TKiftft-^ h y y 7 ^, Tk^by^ 

**ft^ y r>A<cif) , mmm. (UBt^- 
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If btlZo 

[0 0 7 7] *«W^«ffl$Jx5*ffi«^n»5Wt LT 

B^^tvk ^y^^rv/jn^U'^r/u^yuT^ ^ % y 

U^/Ky ^-^r^^^u>^-^f K#ffigt4ffll"C*>5 S 
URFYNOLS (Ai rProduc t s&Chem 
i c a 1 stt) tffSKffll^nSo N, N- 

^vu-N — Tjv^jvt x >-pd-^r^> Koj: 5 47 $ is 

Bg 5 9 - 1 5 7, 636 -^f£ (37) - (38) M. 
y f— ^t S X$ o— ^t-No. 308 1 1 9(1 9 
8 9¥)IE*<o#ffiSf4»|i: tt*tf fc t<o t>« 5 - 4: 

LTfc5l^l4ttffib*V^ 2 0mN/mW6 0raN 
/mTOjflK, J5>{l»St<li2 5mN/m« 
±4 5mN/mHTtk5 0 

[0 0 7 8] *3£PJf ?M V ? (Ofiiftfi 3 0 m P a • s J£A 
TtfS£?SLt\> III20mPa • sHTCIHtSIi: 

fi. ir/up— tf?y tr—yuT/u-s — /u*ifo**t4 

-v— ^^ftffitgteffleg&mif bftZo 
BL<ii, rjK^mittWj ' (SMiM, 1999^) 

^9f, r-O-^^j, h^y ^^ffi^r^^yuX 

(98**1) -W»<P|JMB»f6i • 

, 1997^) 162— 174HKIBttS*l/0*4 0 
[0 0 7 9] *fc*«W-ett»*a, 5M»£;t5M<!: LT 

[0 0 8 0] *55W0>f>^tt^tP0«ffi»«-, fip*>* 
iSSft, «JIg=>- Kft, M7Ltfftffl¥-8 - 1 6 9 1 7 2^ 
EI8-2 7 6 9 3^S, !?12- 2 7 6 6 7 0f 
4*$R. 1^)7-276789 ^&$R, 1^9-323475 
■?-^IR, ^16 2-2 3 8 7 8 3 -S§-^$R, Ell 0-1 53 
9 8 9 ffl 10-21 7473 ^$R, Iff] 1 0 - 

2 3 5 9 9 5 [ellO-3 3 7 9 47 E3 50 



30 



40 
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1 0-2 1 7 5 9 7 ilO-3 3 7 9 4 7 

««*wE<ft^si^TV^a>r>^^ ; c^/ MWHJjft, :7^yu 

[0 0 8 1 ] KTWHSW v^Mfe^^t^ y 
hXy V hSr-f-SOi^t^ti4BE»«RVE 

fcttiJftftttLBKP, NBKP^ftf/N/U^ G 
P, PGW, RMP, TMP S CTMP, CMP. CG 
10 Pf^SW/^W/, DI P^ffi/^y^^^f,^ 

1 0 g /m 2 J^_L 2 5 0 g /m 2 J^T^iI£ LV \ 

[0 0 8 2] 3L#fma°±, ^coittL^ ^p&mmRXJs* 
o, ^ hJg£rKttT fc ctt^U. 7V7>, zKy tf~/u 

V\ $e>^^^P*ICf^ -vis^jj TG^uy 

^yx^k>rU7^u-K tfVzfT^&XVt^: 
tt^co^zKy -v-— ) h Lfc^i^y^f 

>^y ^-u^^ efe»jp|. mt=f-5i/. » 

[0 0 8 3] ^>tt^^ v^^fcfi, 

^-y>, ^/u^, , a«±, ^^Np B e «^y^. 



[oo84] >r ^^a2ge^**sn-5*i4^<>f 

<k LTJ4, ^Ky f=/u7/i/3- /K / — /u^-(4xKy 
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[0 0 8 5] -Y >^^jf te v «WXt/*ffi|g*»J(7>flfe 

4x4o MCSfeJWJCoi^Ttt, #W0g4 8-2 8 3 

2 5^ IrI54-74430 4§\ [^154-124726 
*, ^5 5-2 2 7 6 6^, P)5 5- 1 4 2 3 3 9^ 
06 0-2 3 8 5 0^ IrI60-23851-S\ 196 0 
-2 3 8 5 2^ ^6 0-2 3 8 5 3^ |s]6 0- 5 7 20 
8 3 6-5-, [i)6 0-6 0 64 3^ ^6 0- 1 1 8 8 3 
4 -§\ (1)6 0-1 2 2 9 4 0^ |5]6 0- 1 2 2 9 4 1 
■§\ ^6 0- 1 2 2 94 2^ ^16 0-2 3 5 1 3 4 
*. 1 - 1 6 1 2 3 6 ^CQ^^ *H#f^ 2 4 

84430-5% ^2 5 4 8 5 6 4^ 1^)3 1 4 8 0 6 1 
■§\ ^3 3 0 9 6 9 0f, H4115 124f, PI 4 1 
2 4 3 8 6^ )H]4 1 9 3 8 0 0^ fpJ4273853 
«\ ^14 2 8 2 3 0 5^ ^4 4 5 0 2 2 4 *<7>*&9§^ 
»^IB«*S**o 1 - 1 6 1 2 3 6 *&«<£> 2 1 

2-2 1 5H^e«t^*y^— «a^j«r**i-sa«» 30 

[0086] ssfTkfbffJtt, H*^»7KftJw*sft-efco , 

7^ yx^^D/ut K!)y, # y^^-uw /tfy 
>f Ki^*, y y yUT^ h\ 3D>f^ 

^yr^ K^!i7^xt^o;uh Ky>^*fiST*fc 

[0 0 8 7] »*ttfiI±3Wi LTtt, Sf£Kffife\ Btffcffi 
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#MBS 62-173463 -5-. W6 2 -183457* 

7y*tt) «J:VB#«(7!/9K^«ttffi («. 

»l:o^ttt, #^B§5 7-9053* (H8-1 7 
ffi) . 61-20994 *> Ir)6 2- 1 3 5 8 2 

[0 0 8 8] MWWirLTfi, 6 1236 

*^fg^2 2 2H^|E«cSnxt^*tJ|*4pSrfflv%5r i: 

[0 0 8 9] *offi^>f^^S#Jifcj^sn*Wta3B 

B**»k pH«8JJ!L -^h^K KM*)**!*!? 
£*t5 0 fc*s, -<^^S*«ttl*"t?fc2«-ct> < tv\ 
[0 0 9 0] ffift«E25:^IB®7^/u^{c:fi, ^^^^ 

y >\ sEB^y^A, 

IfefbSia^ fiEftffitt, Mlfe&fth 

mm-r^z/p^^ ^o^^u^y 

y f^-fym-y 9 ¥7* is h, 7Ky^^u>-^ 
[0 0 9 1 ] /< y ^=i— hJitr$#$^S7jctt^W^^ 

ir/L-n — t: Ko^yxfyut^n- TKyt^/U 
y^7^, T 9 y /i/x-r/uyg ^oOTK^ffcttig^^^^s 

Hm ass*], »»jh. p^m 

[0 0 9 2] ^fy^y'xs/ hiB®«KS^|E»7>fyu^(75 
ffiFAfi (^<y^OSr*tp) l-fi, s«y ^-r .y^^Sr 
SS*PL"Cfccfct\ 77y^^l4, Tt-S^^ft:, 
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Ttt, #^8BH6 2-24 5 2 5 8f, (£162-1316 
6 4 8^ [^162-110066 #(0#^«t^iS*^fc 

[0 0 9 31 >fy^yxyh 
-T-<DMW)I±£}$:ftim-f% Ko ^/tyfv^ K#5£ (IE 

-f^-D-M (1-1) 

u i/try =2— a* 

(-«^c ( 1 ) (fc**f§=sa«) 

h y ^ y — ;U7 ^ V 
PROXEL XL2 

7^ /— /U4 6 5 
[0 0 9 6] Sf>l:fM aSbo»ISr*ASr ti^J: 
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[0 0 9 4] 

mum] wt, ^wtjtiKw^jioTttM-r-B^, 

[0 0 9 5] HJfifliJ 1 

o-4 ot>^Wftb*#& lttlinatttbfc. ^^tKO 

HzKSS£ (10mol/l) l£TpH=9{;iJBJKU 
^7L@0. 2 5 vmvm ? V7^;U?— -ettJEWiS b'f 



14. 7g/l 
160g/l 
150g/l 
130g/l 



0. 8g/l 
0. 06g/l 
2. 5g/l 
10g/l 

mi tZTjkisf v^ir>y h 1 0 1 ^fltf: 0 
[0 0 9 7] 
[^1] 



[0 0 9 8] 
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50 



(g/D 

mm 

<g/T> 
<g/D 

<g/l> 

<g/l> 

(g/D 
(g/0 

(g/0 

Proxel XL2 
(g/D 



A- 1 

7.6 



50 



37 



130 



130 



A- 1 
30.0 



10 



6.9 



0.08 



3.5 



112 

46 

130 

140 



10 

7.0 

0.07 

2.5 



7<< h 



A- 2 
8.75 



130 

150 
ISO 



10 

6.0 

0.08 

1.8 



A- 2 
35.0 



200 

180 

140 



10 

6.7 

0.08 

20 



iD- 



1~1 
14.7 



160 

150 
130 



10 

0.8 
0.06 

2.5 



A-1 




COOK 
N— N 

K0 3 S 



OH 

OH NH—6 N COOK 
N-< >=, 
NH- 

SOgK 





A-2 




-{S0 3 Na) 3 



7^ v9 



A-5 
A-6 
A-7* 
A*' 
20 

120 

230 
81 

8.5 
18.9 
0.06 
1.8 



20.0 
20.0 
20.0 



21.0 




[0 0 9 9] 



lit 2 8] 



(27) 



51 
A-5 



(H 4 NO) 2 — P 
II 

O 



A-6 



H4NOOC 



„ PPaHs OH 

CaHjO H4NO3S 




N03S 
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H 4 NOOC OH 



A-7 



OCaHg OH 



H 4 NOOC CzHgO H 4 NOaS 

[0100] mm^mnjszvh'j^T-u^y'j =i—;u 

M0 2~10 8WSlfc o H)ifi/^Ja-/u 20 

(4^T13. 0©*%(r/i5 «t St-Lfc, IfeilsfaSrA- 
3t«3ELfcK^tt'r V^-fey H01 t W\^X')AM 
ffl(D-f>^-fey hi 0 9 SrfESfLfco MJxf 1/ 

fey M 0 1 irlH^T-it|gffl<0^^^-lry (-1 105: 

[0101] iSfcicrftbeCM' :x^fey M01~110 
^y^v 5 !? h/iiy^-PMe 70c (epson 
ttSS) ro*-h^'y^f* t B»CTS±5R7^f^ 30 
A (flc) S^fy^yi;' h^w<-7^- h3eJR«EXl: 

[0 10 2] 1) BfcfcH£3£tt 
# — h U y v 5 ^!) — Kfej/ h L^/X^?>^ 

mmx*mmvtt<, 

A : Ep»IM*67S»e>il*T4-efiP*»an*IL 
B : EP^oaixrofcStiiA^Mti 
C : EPWJBB^^^T^-e^i^roaHfe*) 
[0103] 2 ) $J M<7}#^ 40 

- > * m =f L S a K XI ME £ ff o fc„ 
O : L 

O : L 

A : ^'P^hsX^^timmi^m 50 



[0 10 4] 3) f£ji!3§A 

*&0>*-cifM¥SjU B3*ii:*a»fe*»9Lfc<fca 

<9 L^<^-54-CO«PW*S5#Wf*9SrA, 5#^5>3 0 
S>«rB, 3 O^KiiSrC t LtSff Lfc. 
[0 10 5] 4) (#ffii]M£*S.fct«l&Ki£ 

Srtfofco <DttW*fc*0>W4fe»aECi«:X-rite 310K 

^t-^r-fe/>3fe (8J5f/W7^^) §: 1 0 SfiP.lt L/c 
SlHMMMECf SrSlje LS8PHR#*Cf /Ci x lOOSr* 

1. 5, 2ro3^t»«u i^-rnrojiflCTytifewa 

7 o %tl±cO»^-^ A, 2 .6/4* 7 0 %5*cfS<£>#-g- 
£:B, £.X(Dmmx*7 0%*m<OWr£-*C t Lfco 
I$ttl:o^ttt, 8 0tl 5%RHCD^#T{^1 0 0 
ffl, K»Sr»#i-*W«-C©»*S:» X-rite 310KT 

SSt«** s l, 1. 5, 203,^THiL, ^fti© 
m&Xi>%£W1&ftmtf 9 0%^.L<E>i§^-£rA. 2 9 
0%*faw^g-^B, ^-C©»ft-C9 0%**«)4i^Sr 
C t Vtz 0 

[0106] 5) ra^ntta^tt 

X-ft%l^*ft^tz&, -J&*Wf3p=£«rflcih U 
ep^£rf?IPi bfc fn^SM^FW*|D<7? 1 K y h S <D K •> 
FftltSfcttjlWT** 1 9 Ufc. Ky hfttt 

*fcl4?Rff** s 9 ^«^$*t5*-e<0«c±^fP8* s 6 0*> 
£Lh3rA, 1 0?J>£1±6 0#5fc?g£B. 1 0g*«fcC 
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[0 10 7] 



(28)5fM2 0 0 3-4 1 1 6 2 
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(P 2 0 0 3 
54 



4 1 1 6 2 A) 
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O 
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1-2 


TEGm 

BE 
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A 




1 03 


1-5 


DEGm 
BE 


A 
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A 


O 
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A 

A 




1 04 


2 1 


BE 


A 


A 
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A 


o 


o 


A 

A 




1 05 


2-3 


DEGm 
ME 


A 


A 


A 


A 


o 


o 


A 




106 


2-6 


DEGm 
ME 


A 


A 


A 


A 


o 


o 


A 
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3-1 


TEGm 
ME 


A 


A 


A 


A 


o 


o 


A 




1 0 8 


3-3 


TEGm 
ME 


A 


A 


A 


A 


o 


o 


A 
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A-3 


TEGm 
BE 


A 


B 


B 


B 


A 


A 


B 


wa 


1 1 0 


11 




B 


A 


A 


B 


A 


A 


B 


Jttt 



[0108] 



TEGmBE : h U U >^U 3— ^7kx— 7^ 
DEGmBE : *y^l/>^'j3^fy^x-f ;i» 
DEGmME : S^^-l/V^y 3— *&n,x.— 
TEGmME : h Ux^l/V^'^-^ty^f ;kx-f^ 

-1 0 8) tt, ttttiSSc^tfc* IHKtt (JtasJzO^S* 
^»5>*tSnt35S^*o — — «5£ (1) ~ (3) 
1 0 9) tt, ttffl**ttttJft*re*>*tfS. ffiHStt 
*6o -«5t (I) T?**ft5*«tt*«»JWSr«v^ 

w^ia** (>r^^-fes/ hi 1 0) ti, mrnm^m 



[0109] 

ptffi^3ett*5J:u j ra>:etUi^3ttt^iB< , fete, » 



7nv h-<— i?<D$t% 

A (#5%) 2C056 EA13 FC01 

2H086 BA01 BA02 BA53 BA56 BA62 
4J039 BC05 BC07 BC12 BC13 BC16 
BC19 BC32 BC33 BC40 BC50 
BC51 BC53 BC54 BC55 BC65 
BE06 BE12 BE22 CA03 CA06 
EA10 EA34 EA44 GA24 



